Introduction
This paper is concerned with the abstract Cauchy problem In [12] , Phillips gave a characterization of infinitesimal generators of (C 0 ) semigroups in terms of (ACP; A, oo, D(^4)) well posedness. The main purpose of this paper is to show that (ACP; A, T, D(A k+1 ))(or if it is densely defined closed and the resolvent set is nonvoid. We shall denote by G(k, T) (or G w (/c)) the set of all regular operators satisfying (I) and (II) (or (I J and (II J). It is proved in [10] that, if A e G(/c, T) (or A e G w (/c)), the exponential formula 
(k)).
The relationship between classes G(/c, T) and G w (/c), and the class of infinitesimal generators of distribution semigroups is studied in [10] and [11] : (\) A is the infinitesimal generator of a regular distribution semigroup (R. D. S. G.) if and only if for every Te(0, oo) there is a fc(T)eZ
c(T), T). (2)
A is the infinitesimal generator of an exponential distribution semigroup if and only if A e G w (/c) for some co e R and k e Z + .
Our second purpose is to reform "if" part of (1). Detailed explanations concerning R. D. S. G. will be seen in [3] , [4] , [8] , [10] , [11] , [16] , and [17] . This paper consists of five sections. Section 2 contains fundamental lemmas which are based on the closed graph theorem. These lemmas are used throughout this paper. In Section 3, we prove Theorem 1.2. The proof is easy because of (1.1). We prove (I ro ) and then we show Jo However, in the proof of Main Theorem, this relation may not be employed. Because it is not assumed that ACP is well posed in the sense of semigroup (see [13; p. 396] and [7; Chap. 1]) or ACP is Hadamard correct (see [9] and Theorem 1.2 of this paper), and so the growth order of the solution u(t) of ACP is not necessarily estimated as (1.1). Also, ACP considered in Main Theorem does not necessarily become well posed in the sense of semigroup (see [12] and [14] ). Therefore, we must employ another approach. In Section 4, we show that the resolvent set of the regular operator A contains a logarithmic region if ACP is well posed. An estimate for the resolvent of A is given under the same assumptions. See Proposition 4.1. As a consequence of Proposition 4.1 and [8] , we obtain Theorem 1.3. Proposition 4.1 is also used in the proof of Main Theorem. Finally, in Section 5, we complete the proof of Main Theorem.
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Preliminaries
In this paper, R denotes the real line, and C denotes the complex plane. Re A and ImA denote the real part and the imaginary part of On the other hand, region Q 0 contains a region Q of the form (4.1). This completes the proof of Proposition 4.1.
Proof of Main Theorem
Throughout this section, we assume the hypotheses of Main Theorem. Note that, by Proposition 4.1, the resolvent set of A contains a region Q of the form (4.1), and for Ae£, the resolvent of A satisfies (4.2). Therefore, condition (I) is already shown. Now, let {U(f)} be the solution operators for ACP. For any T 0 e(0, T) and xeD(A k+1 ) 9 
